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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent cracks in an interlayer insulating layer, which occurs at heat cycle 
without dropping peeling strength. 

SOLUTION: In a multilayer printed wiring board, the interlayer insulating layer is formed on the conductor 
circuit of a wiring board. The conductor circuit is constituted of an electroless plated film and an 
electrolytic plated layer. A roughened layer is arranged, at least on one part of the surface. 
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damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]In a multilayer printed wiring board with which covers a substrate with which a conductor circuit 
of a inner layer was provided, a layer insulation layer is formed, and it comes to form a conductor circuit of 
an outer layer on the layer insulation layer, A multilayer printed wiring board, wherein a roughened layer is 
formed in the surface of said layer insulation layer and a conductor circuit of said outer layer comprises an 
electroless plating film stuck to said roughened layer, and an electrolysis plating film formed on the 
electroless plating film. 

[Claim 2]After covering a substrate with which a conductor circuit of a inner layer was provided, forming a 
layer insulation layer and forming a roughened layer in the surface of the layer insulation layer, Perform 
nonelectrolytic plating processing, form an electroless plating film on a roughened layer, provide plating 
resist on the electroless plating film, perform electrolysis plating processing further, form an electrolysis 
plating film in a plating-resist agenesis portion of an electroless plating film, and subsequently, A 
manufacturing method of a multilayer printed wiring board providing a conductor circuit of an outer layer 
which carries out dissolution removal of the electroless plating film under plating resist, and consists of an 
electroless plating film and an electrolysis plating film by an etching process after removing plating resist. 



[Translation done.] 



http://www4.ipdl.inpitgojp/cghbin/to 2008/01/28 



JP,2003-060342,A [DETAILED DESWTION] B 1/10 ^s— v 

* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the multilayer printed wiring board which 
controlled generating, of the crack at the time of a thermo cycle, and its manufacturing method, without 
causing the fall of peel strength about a multilayer printed wiring board and its manufacturing method. 
[0002] 

[Description of the Prior Art]In recent years, what is called a build up multilayer interconnection board 
attracts attention from a request called the densification of a multilayer interconnection board. This build 
up multilayer interconnection board is manufactured by a method which is indicated by JP,4~55555,B, for 
example. Namely, on a core substrate, apply the insulation material which consists of photosensitive 
adhesives for nonelectrolytic plating, form the layer insulation material layer which has an opening for 
viaholes by [ which dried this ] carrying out back exposure development, and it ranks second, After 
roughening the surface of this layer insulation material layer by processing by an oxidizer etc., plating resist 
is provided in that roughened surface, Then, the multilayered build up wiring board is obtained by 
performing nonelectrolytic plating to a resist agenesis portion, forming a viahole and a conductor circuit, 
and repeating such a process two or more times. 
[0003] 

[Problem(s) to be Solved by the Invention]However, in such a multilayer printed wiring board, a conductor 
circuit is established in the agenesis portion of plating resist, and plating resist remains as it is in a inner 
layer. Therefore, when an IC chip etc. are carried in this wiring board, at the time of a thermo cycle 
according to the difference of the coefficient of thermal expansion of an IC chip and a resin insulating 
layer. The substrate curved, since there was no adhesion between plating resist and a conductor circuit, 
stress concentrated on these boundary parts, and the layer insulation layer in contact with this boundary 
part had a problem that a crack will occur. 

[0004]This invention is made in order to solve the above-mentioned problem which conventional 
technology has. The purpose does not cause the fall of other characteristics, especially peel strength, but 
there is in preventing the crack of the layer insulation layer generated at the time of a thermo cycle. 
[0005] 

[Means for Solving the Problem]An artificer thought out contents shown below to an invention considered 
as gist composition, as a result of inquiring wholeheartedly towards realization of the above-mentioned 
purpose. 

(1) In a multilayer printed wiring board with which a layer insulation layer was formed on a conductor circuit 
of a wiring board as for a multilayer printed wiring board of this invention, said conductor circuit consists of 
an electroless plating film and an electrolysis plating film, and is characterized by a thing of the surface 
established for a roughened layer in part at least. In this multilayer printed wiring board, things of a 
conductor circuit are [ providing a roughened layer in a part of surface which includes the side at least ] 
preferred, and, as for a roughened layer, consisting of an alloy plating of copper-nickel phosphorus is 
preferred. 

[0006](2) A manufacturing method of a multilayer printed wiring board of this invention, After performing 
nonelectrolytic plating on a substrate, provide plating resist, perform electrolysis plating and subsequently, 
A conductor circuit which carries out an etching process and consists of an electroless plating film and an 
electrolysis plating film after removing plating resist is provided, and further, after [ the conductor circuit 
surface ] forming a roughened layer in part at least, a layer insulation layer is provided. As for the above- 
mentioned roughened layer, being formed of an alloy plating of copper-nickel phosphorus is preferred. 
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[0007] 

[Embodiment of the Invention]In the printed wired board of this invention, a conductor circuit comprises an 
electrolysis plating film and an electroless plating film, an electroless plating film is formed more in the 
inner layer side, and the electrolysis plating film is formed more in the outer layer side (refer to drawing 1 8 
and the enlarged drawing of drawing 19). If it has such composition, since an electrolysis plating film is 
more softly [ than an electroless plating film ] rich in malleability, the conductor circuit can follow the 
dimensional change of the resin insulating layer between layers, even if curvature occurs in a substrate at 
the time of a thermo cycle. In the printed wired board of this invention, since the roughened layer is 
provided on the surface of the conductor circuit, the conductor circuit is firmly stuck with the resin 
insulating layer between layers, and it is easy to follow it by the dimensional change of the resin insulating 
layer between layers. 

[0008]As a result, even when according to the printed wired board of this invention an IC chip is carried 
and the heat cycle test of -55 ** - 1 25 ** is done, generating of the crack of the resin insulating layer 
between layers on the basis of a conductor circuit can be controlled, and exfoliation is not seen, either. 
Especially the thing of a conductor circuit for which a roughened layer is provided in the side at least is a 
point which can control the crack generated in the resin insulating layer between layers with the interface 
of the conductor circuit side and resin between layers in contact with it as the starting point, and is 
advantageous. 

[0009]In the printed wired board of this invention, since the electroless plating film harder than an 
electrolysis plating film constitutes the inner layer side from that of a conductor, peel strength is not 
reduced. Because, peel strength is because it becomes so large that the hardness of the side (portion 
which contacts a roughened surface when the adhesives for nonelectrolytic plating mentioned later are 
adopted as a layer insulation agent) in contact with the layer insulation layer by the side of the inner layer 
of a conductor circuit is hard. 

[0010]According to the manufacturing method of this invention, such a multilayer printed wiring board can 
be manufactured easily. 

[001 1]Plating resist of a inner layer is removed, the roughened layer which consists of coppei^nickel 
phosphorus is provided in the conductor circuit surface which consists of electroless plating films, and the 
art of preventing interlaminar peeling is indicated by JP,6-283860,A. However, an invention given in this 
gazette stops at indicating the conductor circuit which there is no recognition about the crack generated 
when an IC chip is actually carried and a heat cycle test is done, and consists only of electroless plating 
films. And when retested about the effect (refer to this application comparative example), when it was 
about 1000 times, generating of the crack was not seen about the heat cycle test of -55 ** - 1 25 **, but 
generating of the crack was observed when this was exceeded. So, an invention given in this gazette 
completely differs from the invention in this application. 

[0012]As for the roughened layer on the surface of a conductor circuit, in this invention, it is desirable that 
they are a roughened surface of the copper formed of an etching process, grinding treatment, oxidation 
treatment, and an oxidation reduction process or the roughened surface formed of the plating tunic. 
[0013]As for especially this roughened layer, it is desirable that it is an alloy layer which consists of 
copper-nickel phosphorus. This alloy layer is a needle crystal layer, and this is because it excels in 
adhesion with a solder resist layer. It is because there is no big change in electric conductivity and a solder 
object can be formed also on metallic pads, even if it forms a solder object on this alloy layer. The 
presentations of this alloy layer are copper, nickel, and a rate of Lynn, and it is desirable respectively that 
it is 0.5 - 2wt% 1 - 5wt% 90 - 96wt%. It is because it has a needlelike structure at the time of these 
presentation rates. 

[001 4]If the presentation of Cu-nickel-P which can form a needle crystal is shown in the triangular figure 
of a ternary system, it will become like drawing 20. According to this figure, the range surrounded by = (Cu, 
nickel, P) (100, 0, 0), (90, 10 and 0), and (90, 0 and 10) is good. 

[0015]When forming a roughened layer by oxidation treatment, it is desirable to use the solution of the 
oxidizer which consists of sodium chlorite, sodium hydroxide, and sodium phosphate. When forming a 
roughened layer by an oxidation reduction process, it is desirable after the above-mentioned oxidation 
treatment to carry out by being immersed in the solution of the reducing agent which consists of sodium 
hydroxide and sodium borohydride. 

[0016]Thus, as for the roughened layer on the surface of a conductor circuit formed, it is desirable for 
thickness to be 1-5 micrometers. This is because adhesion will fall if too thin [ if too thick, the roughened 
layer itself will be damaged and it will exfoliate easily, and ]. 

[0017]said electroless plating film which constitutes a conductor circuit in this invention — thickness 0.1-5 



http://www4.ipdl.inpit.gojp/cg^ 2008/01/28 



JP,2003-060342,A [DETAILED DES^PTION] 



3/10 ^-v 



micrometers — more — desirable — It is desirable to be referred to as 0.5-3 micrometers. This is 
because flattery nature with the resin insulating layer between layers will fall if too thick, resistance will 
become large when causing the fall of peel strength and performing electrolysis plating, if too conversely 
thin, and variation will occur in the thickness of a plating film. 

[0018]As for said electrolysis plating film which constitutes a conductor circuit, it is desirable for 5-30 
micrometers of thickness to be 10-20 micrometers more preferably. This is because flattery nature with 
the resin insulating layer between layers will fall if too thin [ if too thick, the fall of peel strength will be 
caused, and ]. 

[0019]In this invention, the thing of a conductor circuit for which the roughened layer is formed in the side 
at least is desirable. The crack which produces this reason in the resin insulating layer between layers by a 
thermo cycle, It is because the crack generated in the resin insulating layer between layers with the 
interface of the conductor circuit side and a resin insulating layer as the starting point by originating in 
poor adhesion of the conductor circuit side and a resin insulating layer, producing, and having such 
composition can be prevented. 

[0020]It is desirable to use the adhesives for nonelectrolytic plating as a resin insulating layer between 
layers which constitutes the above-mentioned wiring board from this invention. These adhesives for 
nonelectrolytic plating have the optimal thing which it comes to distribute in the heat resistant resin which 
is not hardened [ from which the heat resistant resin particle of fusibility becomes acid or the oxidizer by 
which curing treatment was carried out with poor solubility by curing treatment at acid or an oxidizer ]. 
dissolution removal of the heat resistant resin particle is carried out by processing with acid and an 
oxidizer — the surface — an octopus — it is because the roughened surface which consists of a jar-like 
anchor can be formed. 

[0021]In the above-mentioned adhesives for nonelectrolytic plating, as said heat resistant resin particle by 
which especially curing treatment was carried out, ** The floe which mean particle diameter condenses 
heat resistant resin powder of 10 micrometers or less, and ** mean particle diameter made condense heat 
resistant resin powder of 2 micrometers or less, The heat-resistant powdered resin powder and mean 
particle diameter whose mean particle diameter is 2-10 micrometers ** A mixture with heat resistant resin 
powder of 2 micrometers or less, ** The false particles to which one sort is made to come to adhere even 
if the surface of heat resistant resin powder whose mean particle diameter is 2-10 micrometers has little 
mean particle diameter either as for heat resistant resin powder of 2 micrometers or less or inorganic 
powder, ** the heat resistant resin powder of mean particle diameter 0.1 - 0.8 mum, and mean particle 3 
diameter exceeding 0.8 micrometer — a mixture with heat resistant resin powder with a mean particle 
diameter of less than 2 micrometers, and ************ — even if small [ either ], it is desirable to use 
one sort. It is because these can form a more complicated anchor. 

[0022]Next, law is explained while manufacturing the printed wired board concerning this invention. 
(1) Produce first the wiring board in which the inner layer copper pattern was formed on the surface of the 
core substrate. . [ whether formation of the copper pattern to this core substrate is performed by etching 
copper clad laminate, and ] Or the adhesives layer for nonelectrolytic plating is formed in substrates, such 
as a glass epoxy board, a polyimide substrate, a ceramic substrate, and a metal substrate, and this 
adhesive layer surface is roughened, it is considered as a roughened surface, and there is a method of 
performing nonelectrolytic plating here and performing it here. 

[0023]Furthermore, the roughened layer which consists of copper-nickel phosphorus is formed in the 
copper pattern surface of the above-mentioned wiring board if needed. This roughened layer is formed by 
nonelectrolytic plating. The liquid composition of this nonelectrolytic plating Copper ion concentration, 
nickel ion concentration, Hypophosphorous acid ion concentration is each. It is desirable that they are 
2.2x10 " 2 - 4.1 x10 " 2 mol/l, 2.2x10 " 3 - 4.1x10 ~ 3 mol/l, and 0.20 - 0.25 mol/l. It is because the crystal 
structure of the tunic which deposits in this range turns into needlelike structure, so it excels in an anchor 
effect. In addition to the above-mentioned compound, a complexing agent and an additive agent may be 
added to the bath of this nonelectrolytic plating. If it is considered as the formation method of a roughened 
layer, there are the method of etching the oxidation (melanism)-reduction processing and the copper 
surface which were mentioned above along a grain boundary, and forming a roughened surface, etc. 
[0024]A through hole is formed in a core substrate and the wiring layer of the surface and a rear face can 
electrically be connected to it via this through hole. It fills up with resin between a through hole and the 
conductor circuit of a core substrate, and smooth nature may be secured (refer to drawing 1 - drawing 4 ). 
[0025](2) Next, the above (1) The resin insulating layer between layers is formed on the produced wiring 
board. It is desirable to use the adhesives for nonelectrolytic plating mentioned [ especially ] above as 
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resin insulation between layers in this invention (refer to drawing 5 ). 

[0026](3) Above (2) After drying the formed adhesives layer for nonelectrolytic plating, the opening for 
viahole formation is provided if needed, heat-hardening at this time, after exposing in the case of a 
photopolymer and developing negatives — in the case of thermosetting resin, the opening for viahole 
formation is provided in said adhesives layer by [ which heat-hardened ] carrying out after laser processing 
(refer to drawing 6 ). 

[0027](4) Next, carry out dissolution removal of the epoxy resin particle which exists in the surface of said 
hardened adhesives layer with acid or an oxidizer, and carry out roughening treatment of the adhesive layer 
surface (refer to drawing 7 ). Here, although there is organic acid, such as phosphoric acid, chloride, sulfuric 
acid or formic acid, and acetic acid, as the above-mentioned acid, it is desirable to use especially organic 
acid. It is because it is hard to make the metallic conductor layer exposed from a viahole corrode when 
roughening treatment is carried out. On the other hand, it is desirable to use chromic acid and 
permanganates (potassium permanganate etc.) as the above-mentioned oxidizer. 

[0028](5) Next, give a catalyst core to the wiring board which roughened the adhesive layer surface. It is 
desirable to grant of a catalyst core to use precious-metals ion, noble metal colloid, etc., and, generally, it 
uses a palladium chloride and palladium colloid for it Heat-treating, since a catalyst core is fixed is 
desirable. As such a catalyst core, palladium is good. 

[0029](6) Next, perform nonelectrolytic plating to the adhesives surface for nonelectrolytic plating, and 
form an electroless plating film in it all over a roughened surface (refer to drawing 8) . this time — thickness 
of an electroless plating film 0.1-5 micrometers — more — desirable — It may be 0.5-3 micrometers. 
Next, plating resist is formed on an electroless plating film (refer to drawing 9) . Although it is desirable to 
use the constituent which consists of the acrylate and the imidazole hardening agent of cresolnovolak or 
phenol novolak type epoxy resin especially as a plating-resist constituent, a commercial item can also be 
used for others. 

[0030](7) Next, perform electrolysis plating to a plating-resist agenesis part, and form a conductor circuit 
and a viahole (refer to drawing 10). As for the thickness of an electrolysis plating film, at this time, 5-30 
micrometers is desirable. Here, as the above-mentioned nonelectrolytic plating, it is desirable to use 
copper plating. 

[0031 ](8) Furthermore, with etching reagents, such as mixed liquor of sulfuric acid and hydrogen peroxide, 
sodium persulfate, ammonium persulfate, carry out dissolution removal and let the electroless plating film 
under plating resist be the independent conductor circuit, after removing plating resist (refer to drawing 
11). 

[0032](9) Next, form a roughened layer on the surface of a conductor circuit (refer to drawing 12). 
Formation methods of a roughened layer include an etching process, grinding treatment, an oxidation 
reduction process, and plating processing. An oxidation reduction process makes a reduction bath an 
oxidation bath (melanism bath), NaOH (10 g/l), and NaBH 4 (5 g/l) for NaOH (10 g/l), NaCI0 2 (40 g/l), and 

Na 3 P0 4 (6 g/l) among these processings. The roughened layer which consists of a copper-nickel 

phosphorus alloy layer is formed by the deposit by nonelectrolytic plating processing. As electroless plating 
liquid of this alloy, they are 1-40 g/l of copper sulfate, and nickel sulfate. 0.1 - 6.0 g/l, It is desirable to use 
the plating bath of the liquid composition which consists of 10-20 g/l of citrate, the hypophosphite 10 - 
100 g/l, 10-40 g/l of boric acid, and 0.01-10 g/l of surface-active agents. 

[0033](10) Next, form the adhesives layer for nonelectrolytic plating as a resin insulating layer between 
layers on this substrate (refer to drawing 13). 

(11) Further, (3) - (8) A process is repeated and the upper conductor circuit is provided further (drawing 14 
- 17 references). Here, in the surface of a conductor circuit, it is the above (9). A roughened layer may be 
formed similarly. 

[0034](12) Next, form in it the opening which laid the photomask film which drew the opening in this coat, 
and exposed the pad portion to it among conductor circuits exposure and by carrying out a development 
after applying a soldering resist composition to the surface of the wiring board obtained in this way and 
drying that coat on it Here, the opening diameter of said opening can be made larger than the path of a 
pad, and may expose a pad thoroughly. Conversely, the opening diameter of said opening can be made 
smaller than the path of a pad, and can cover **** of a pad with a solder resist In this case, a pad can be 
stopped by a solder resist and exfoliation of a pad can be prevented. 

[0035](13) Next, form the metal layer of "nickel gold" on said pad section exposed from said opening. 
[0036](14) Next, supply a solder object on said pad section exposed from said opening. A solder replica 
method and print processes can be used as a feeding method of a solder object A solder replica method 
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pastes solder foil together to prepreg, by leaving and etching only the part which is equivalent to the 
opening part in this solder foil, forms a solder pattern and uses it as a solder carrier film here, It is the 
method of laminating this solder carrier film so that a solder pattern may contact a pad, after applying flux 
to the solder resist opening part of a substrate, and heating and transferring this. On the other hand, print 
processes are methods of laying the metal mask which provided the breakthrough in the part equivalent to 
a pad in a substrate, and printing and heat-treating soldering paste. 
[0037] 

[Example](Example 1) 

(1) Copper clad laminate which the 1 8-micrometer copper foil 8 comes to laminate to both sides of the 
substrate 1 which consists of 0.6-mm-thick glass epoxy resin or BT (bismaleimide triazine) resin was made 
into the charge of a start material (refer to drawing 1 ). The inner layer copper pattern 4 and the through 
hole 9 were formed in both sides of a substrate by performing etching, hole dawn, and nonelectrolytic 
plating for the copper foil 8 of this copper clad laminate to pattern state in accordance with a conventional 
method (refer to drawing 2) . It was filled up with bisphenol F type epoxy resin between the conductor 
circuits 4 and in the through hole 9 (refer to drawing 3 ). 

[0038](2> Above (1) Wash in cold water the substrate which finished processing, and after drying, carry out 
acid degreasing of the substrate, and carry out soft etching and it ranks second, Process with the catalyst 
solution which consists of a palladium chloride and organic acid, and a Pd catalyst is given, 8 g/l of copper 
sulfate, nickel sulfate after activating this catalyst 0.6 g/l, It plates with 15 g/l of citrate, 29 g/l of sodium 
hypophosphite, 31 g/l of boric acid, 0.1 g/l of surface-active agents, and the nonelectrolytic plating bath 
that consists of pH=9, and is the thickness of a Cu-nickel-P alloy to the surface of the copper conductor 
circuit 4. The 2.5-micrometer roughened layer 1 1 (uneven layer) was formed (refer to drawing 4 ). 
[0039](3) the cresol novolak type epoxy resin (the Nippon Kayaku make.) which dissolved in DMDG 
(diethylene glycol dimethyl ether) The acrylic ghost of the molecular weight 2500 25% 70 weight sections, 
polyether sulphone (PES) 30 weight section, Imidazole hardening agent (made in [ Shikoku Chemicals ], 
trade name:2E4 MZ-CN) 4 weight section, caprolactone conversion tris (AKUROKISH1 ethyl) isocyanurate 
(the Toagosei make.) which is a photosensitive monomer Trade name : ARONIKKUSU M325 10 weight 
section, benzophenone (made by Kanto Kagaku) 5 weight section as a photoinitiator, the Michler's-ketone 
(made by Kanto Kagaku) 0.5 weight section as a photosensitizer — receiving this mixture further — mean 
particle diameter of an epoxy resin particle A 5.5-micrometer thing 35 weight sections, Mean particle 
diameter After mixing five weight sections for a 0.5-micrometer thing, it mixed adding NMP (normal methyl 
pyrrolidone), it adjusted and kneaded to the viscosity of 12 Pa, and s with 3 rolls continuously the HOMODI 
spar agitator, and the photosensitive adhesives solution (resin insulation between layers) was obtained. 
[0040](4) Above (3) About the obtained photosensitive adhesives solution, it is the above (2). After using 
and applying the roll coater to both sides of the substrate which finished processing and neglecting it to 
them for 20 minutes by the horizontal state, desiccation for 30 minutes was carried out to them at 60 **, 
and the 60-micrometer-thick adhesives layer 2 was formed in them (refer to drawing 5) . 
(5) Above (4) The photomask film in which the viahole was drawn was laid in both sides of the substrate in 
which the adhesives layer 2 was formed, and ultraviolet rays were irradiated with and exposed, 
[0041](6) Be in an adhesives layer by carrying out spray development of the exposed substrate with a 
DMTG (triethylene glycol wood ether) solution. The opening used as the viahole of 100 micrometerphi was 

formed. The substrate concerned is exposed by 3000 mJ/cm 2 with an ultrahigh pressure mercury lamp, 
and it is 1 hour and after that at 100 **. By heat-treating at 150 ** in 5 hours, It excelled in the 
dimensional accuracy equivalent to a photomask film, and the adhesives layer 2 with a thickness of 50 
micrometers which has the opening (opening 6 for viahole formation) which gathered three pieces and was 
formed was formed (refer to drawing 6 ). The roughened layer 1 1 is selectively exposed to the opening 6 
used as a viahole. 

[0042](7) The substrate which formed the opening 6 for viahole formation with the above (5) and (6) is 
immersed in chromic acid for 2 minutes, carry out dissolution removal of the epoxy resin particle which 
exists in an adhesive layer surface, and roughen the surface of the adhesives layer concerned. 
Then, after being immersed in the neutralized solution (made by SHIPUREI), it rinsed (refer to drawing 7 ). 

(8) Above (7) The catalyst core was given to the surface of the adhesives layer 2 and the opening 6 for 
viaholes by giving a palladium catalyst (product made from ATOTEKKU) to the substrate which performed 
the surface roughening process (a roughening depth of 5 micrometers). 

[0043](9) The substrate was immersed during the non-electrolytic copper plating bath of the following 
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presentations, and the 3-micrometer-thick non-electrolytic copper plating film 1 2 was formed in the whole 
split face (refer to drawing 8 ). 
[Electroless plating liquid] 

EDTA 150 g/l copper sulfate 20 g/IHCHO 30 mi/INaOH 40 g/lalpha and alpha'-bipyridyl 80 mg/IPEG 0.1 g/l 
[Nonelectrolytic plating conditions] It is 70 ** in the degree of solution temperature, and is 30 minutes. 
[0044](10) the above (9) on the formed non-electrolytic copper plating film 12, a commercial photosensitive 
dry film is stuck and a mask is laid — the development was carried out by exposure and 0.8 % sodium 
carbonate by 100 mJ/cm 2 , and the 1 5-micrometer-thick plating resist 3 was formed (refer to drawing 9) . 
[0045](1 1) Subsequently, electrolytic copper plating was performed on condition of the following, and the 
1 5-micrometer-thick electrolytic copper plating film 13 was formed (refer to drawing 10). 
[Electrolysis plating liquid] 

Sulfuric acid 180 g/l Copper sulfate 80 g/l Additive agent (made in ATOTEKKU Japan, a trade name: 

KAPARASHIDO GL) 

1 ml/l[Electrolysis plating conditions] 

Current density 1 A/dm 2 time 30 minutes Temperature Room temperature[0046](12) After carrying out the 
strip of the plating resist 3 by KOH 5%, carry out the etching process of the electroless plating film 1 2 
under the plating resist 3 with the mixed liquor of sulfuric acid and hydrogen peroxide, and dissolution 
removal is carried out, The conductor circuit (a viahole is included) 5 with a thickness of 18 micrometers 
which consists of the non-electrolytic copper plating film 12 and the electrolytic copper plating film 13 was 
formed (refer to drawing 11). 

[0047](13) About the substrate in which the conductor circuit 5 was formed, they are 8 g/l of copper 
sulfate, and nickel sulfate. 0.6 g/l, 15 g/l of citrate, 29 g/l of sodium hypophosphite, 31 g/l of boric acid, 
surface-active agent It was immersed in the electroless plating liquid of pH=9 which consists of 0.1 g/l, and 
the roughened layer 11 which consists of 3-micrometer-thick copper-nickel phosphorus was formed in the 
surface of this conductor circuit 5 (refer to drawing 12). It is Cu when the formed roughened layer 1 1 was 
analyzed by EPMA (X-ray fluorescence device) at this time! : 98-mol% and nickel: 1.5-mol % and P:0.5-mol% 
of composition ratio was shown. 

[0048](14) (4) By repeating the process of - (12), the wiring board which formed the upper conductor 
circuit further was obtained (drawing 13-17 references). 

[0049](15) Oligomer (molecular weight 4000) of the photosensitive grant which, on the other hand, acrylic- 
ized 50% of the epoxy group of 60% of the weight of the cresol novolak type epoxy resin (made by Nippon 
Kayaku) dissolved in DMDG 46.67 g, 80% of the weight of the bisphenol A type epoxy resin (the product 
made from oil recovery shell.) in which methyl ethyl ketone was dissolved Epicoat 1001 15.0g and an 
imidazole hardening agent (made in Shikoku Chemicals.) trade name: — the multivalent acrylic monomer 
(the Nippon Kayaku make.) which are 2E4 MZ-CN1.6 g and a photosensitive monomer trade name: — 
R6043g — the same — a multivalent acrylic monomer (the product made from the Kyoeisha chemicals.) 
Trade name : Six A1.5 g of DPEs and 0.71 g of dispersed system defoaming agents (the Sannopuko make, 
trade name:S-65) are mixed, It is [ as opposed to / furthermore / this mixture / benzophenone / (made by 
Kanto Kagaku) / as a photoinitiator ] at 25 ** about 0.2 g, in addition viscosity in the Michler's ketone 
(made by Kanto Kagaku) as 2 g and a photosensitizer. The soldering resist composition adjusted to 2.0 Pa- 
s was obtained. In the case of 60 rpm, in the case of rotor No.4 and 6 rpm, measurement of viscosity was 
based on rotor No.3 by the Brookfield viscometer (Tokyo Keiki and DVL-B type). 
[0050](16) The soldering resist composition was applied to the wiring board obtained above (14) by a 
thickness of 20 micrometers. Subsequently, after carrying out for 20 minutes at 70 ** and performing the 
drying process for 30 minutes at 70 **, the photomask film was laid, and the DMTG development was 
exposed and carried out by the ultraviolet rays of 1000 mJ/cm 2 At 80 **, it heat-treated at 120 ** by 100 
** for 1 hour for 1 hour, and heat-treated on the conditions of 3 hours by 1 50 ** for 1 hour, and the solder 
resist layer (opening diameter 200 micrometers) (20 micrometers in thickness) in which the pad portion 
carried out the opening was formed. 

[0051 ](1 7) Next, the substrate in which the solder resist layer was formed was immersed in the electroless 
nickel plating liquid of pH=5 which consists of 30 g/l of nickel chloride, 10 g/l of sodium hypophosphite, and 
10 g/l of sodium acid citrate for 20 minutes, and the 5-micrometer-thick nickel plating layer was formed in 
the opening. The substrate is immersed in the unelectrolyzed gold plating liquid which consists of 2 g/l of 
gold cyanide potassium, 75 g/l of ammonium chloride, 50 g/l of sodium acid citrate, and 10 g/l of sodium 
hypophosphite for 23 seconds on 93 ** conditions, The 0.03-micrometer-thick gold plating layer was 
formed on the nickel plating layer. 
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[0052](18) And print soldering paste to the opening of a solder resist layer. By carrying out a reflow at 200 
**, the solder vamp was formed and the printed wired board which has a solder vamp was manufactured. 
[0053](Example 2) The printed wired board which has a solder vamp like Example 1 was manufactured 
except having roughened the conductor circuit surface by etching. At this time, the thing of the trade name 
a "DEYURA bond" [ by a mEq company ] Becoming was used for the etching reagent 
[0054](Example 3) 

A. — preparation **. cresol novolak type epoxy resin (the Nippon Kayaku make.) of the adhesive 
composition for nonelectrolytic plating They are 35 weight sections, photosensitive monomer (Toagosei 
make, ARONIKKUSU M315) 3.15 weight section, defoaming agent (Sannopuko make, S-65) 0.5 weight 
section, and NMP about the resin liquid in which DMDG was made to dissolve the 25% acrylic ghost of the 
molecular weight 2500 by 80wt% of concentration 3.6 Stirring mixing of the weight section was carried out 
** . — polyether sulphone (PES) 12 weight section and an epoxy resin particle (Mitsuhiro — 
transformation — make.) Mean particle diameter of a polymer pole It is a 1.0-micrometer thing 7.2 After 
mixing 3.09 weight sections for a weight section and a thing with a mean particle diameter of 0.5 
micrometer, NMP30 weight section was added further and stirring mixing was carried out by the bead mill. 
** . The amount part of imidazole hardening agent (made in [ Shikoku Chemicals ], 2E4 MZ-CN) duplexs, 
the amount part of photoinitiator (Ciba-Geigy make, IRGACURE 1-907) duplexs, photosensitizer (Nippon 
Kayaku make, DETX-S) 0.2 weight section, and NMP1.5 Stirring mixing of the weight section was carried 
out These were mixed and the adhesive composition for nonelectrolytic plating was prepared. 
[0055]B. preparation **. cresol novolak type epoxy resin (the Nippon Kayaku make.) of the lower layer resin 
insulating agent between layers They are 35 weight sections, photosensitive monomer (Toagosei make, 
ARONIKKUSU M315) 4 weight section, defoaming agent (Sannopuko make, S-65) 0.5 weight section, and 
NMP about the resin liquid in which DMDG was made to dissolve the 25% acrylic ghost of the molecular 
weight 2500 by 80wt% of concentration 3.6 Stirring mixing of the weight section was carried out 
** . Polyether sulphone (PES) 12 weight section, mean particle diameter of an epoxy resin particle 
(Mitsuhiro transformation make, a polymer pole) It is a 0.5-micrometer thing 14.49 After mixing a weight 
section, NMP30 weight section was added further and stirring mixing was carried out by the bead mill. 
** . The amount part of imidazole hardening agent (made in [ Shikoku Chemicals ], 2E4 MZ-CN) duplexs, 
the amount part of photoinitiator (Ciba-Geigy make, IRGACURE 1-907) duplexs, photosensitizer (Nippon 
Kayaku make, DETX-S) 0.2 weight section, and NMP1.5 Stirring mixing of the weight section was carried 
out These were mixed and the resin composition used as an insulating agent layer by the side of the lower 
layer which constitutes the resin insulating layer between layers of two-layer structure was prepared. 
[0056] C. the preparation **. bisphenol female mold epoxy monomer (the product made from oil recovery 
shell.) of a resin filler Mean particle diameter with which the molecular weight 310, 983UYL100 weight 
section, and the surface were coated with the silane coupling agent Si0 2 spherical particle which is 4.6 

micrometers (the product made from an ADOMA tech, CRS 1101-CE, and here) below the thickness (15 
micrometers) of the inner layer copper pattern mentioned later carries out the size of grain of maximum 
size — 170 weight sections and leveling agent (Sannopuko make, PERENORU S4) 1.5 weight section were 
kneaded with 3 rolls, and the viscosity of the mixture was adjusted to 45,000-49,000 cps at 23**1 **: 
** . Imidazole hardening agent (made in [ Shikoku Chemicals ], 2E4 MZ-CN) 6.5 weight section, mixing 
these — the resin filler 10 — having prepared . 

[0057]D. Manufacturing method (1) of a printed wired board Copper clad laminate which the 18~micrometer 
copper foil 8 laminates to both sides of the substrate 1 which consists of 1-mm-thick glass epoxy resin or 
BT (bismaleimide triazine) resin was made into the charge of a start material (refer to drawing 21). First, 
after carrying out drill drilling of this copper clad laminate and forming plating resist, the inner layer copper 
pattern 4 was formed in both sides of the substrate 1 by carrying out nonelectrolytic plating processing, 
forming the through hole 9, and etching the copper foil 8 into pattern state in accordance with a 
conventional method further. 

[0058](2) Wash in cold water the substrate in which the inner layer copper pattern 4 and the through hole 
9 were formed, and after drying, as an oxidation bath (melanism bath), By oxidation-reduction processing 
using NaOH (10 g/l) and NaBH 4 (6 g/l) as NaOH (10 g/l), NaCI0 2 (40 g/l), Na 3 P0 4 (6 g/l), and a reduction 

bath. The roughened layer 11 was formed in the surface of the inner layer copper pattern 4 and the 
through hole 9 (refer to drawing 22). 

[0059](3) The resin filler 10 by using and applying a roll coater to one side of a substrate, It is filled up 
between the conductor circuits 4 or in the through hole 9, and is made to dry in 70 ** and 20 minutes, and 
about the field of another side, similarly, it was filled up with the resin filler 10 between the conductor 
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circuits 4 or in the through hole 9, and stoving was carried out in 70 ** and 20 minutes (refer to drawing 
23). 

[0060](4) Above (3) One side of a substrate which finished processing by belt sander polish using the belt 
abrasive paper (made by Sankyo Rikagaku) of #600. It ground so that the resin filler 10 might remain in 
neither the surface of the inner layer copper pattern 4, nor the land surface of the through hole 9, and it 
ranked second, and buffing for removing the crack by said belt sander polish was performed. Such a series 
of polishes were similarly performed about the field of another side of a substrate. Subsequently, it carried 
out at 150 ** for 1 hour for 3 hours, 100 ** performed heat-treatment of 7 hours at 180 ** at 120 ** for 1 
hour, and the resin filler 10 was hardened (refer to drawing 24). 

[0061]Thus, remove the roughened layer 11 of the layer part of the resin filler 10, and the inner layer 
conductor circuit 4 upper surface with which the through hole 9 grade was filled up, and substrate both 
sides are smoothed, The wiring board which the resin filler 10 and the side of the inner layer conductor 
circuit 4 stuck firmly via the roughened layer 11, and the internal surface and the resin filler 10 of the 
through hole 9 stuck firmly via the roughened layer 1 1 was obtained. That is, the surface of the resin filler 
10 and the surface of the inner layer copper pattern 4 turn into the same flat surface by this process. Tg 
point of filled hardening resin was [ here, ] 155.6 **, and the line coefficient of thermal expansion was 

44.5x1 0" 6 /**. 

[0062](5) Above (4) It is thickness to the land upper surface of the inner layer conductor circuit 4 and the 
through hole 9 exposed by processing. The roughened layer (uneven layer) 1 1 which consists of a 2.5- 
micrometer Cu-nickehP alloy is formed, It is thickness to the surface of the roughened layer 11. A 0.3- 
micrometer Sn layer was provided (not shown about refer to drawing 25, however a Sn layer). The 
formation method is as follows. Namely, carry out acid degreasing, and carry out soft etching, and rank 
second and a substrate is processed with the catalyst solution which consists of a palladium chloride and 
organic acid, 8 g/l of copper sulfate, nickel sulfate after giving a Pd catalyst and activating this catalyst 0.6 
g/l, 15 g/l of citrate, 29 g/l of sodium hypophosphite, 31 g/l of boric acid, surface-active agent It plated 
with 0.1 g/l and the nonelectrolytic plating bath which consists of pH=9, and the roughened layer 11 of the 
Cu-nickel-P alloy was formed in the copper conductor circuit 4 upper surface and the land upper surface 
of the through hole 9. Subsequently, the Cu-Sn substitution reaction was carried out on condition of Howe 
stannous-fluoride 0.1 mol/l, thiourea 1.0 mol/l, temperature [ of 50 ** ], and pH=1.2, and the Sn layer of 
thickness 0.3 mum was provided in the surface of the roughened layer 1 1 (not shown about a Sn layer). 
[0063](6) Above (5) To both sides of a substrate, it is a resin insulating agent between layers of B 
(viscosity 1.5 Pa-s). After applying by the roll coater and neglecting it for 20 minutes by the horizontal 
state, desiccation for 30 minutes (prebaking) was performed at 60 **, and the insulating agent layer 2a was 
formed. After using the roll coater, applying the adhesives for nonelectrolytic plating of A (viscosity 7 Pa-s) 
on this insulating agent layer 2a furthermore and neglecting it for 20 minutes by a horizontal state, 
desiccation for 30 minutes (prebaking) was performed at 60 **, and adhesives layer 2b was formed (refer 
to drawing 26). 

[0064](7) Above (6) The photomask film in which the black spot of 85 micrometerphi was printed is stuck 
to both sides of the substrate in which the insulating agent layer 2a and adhesives layer 2b were formed, 

and it is an ultrahigh pressure mercury lamp. It exposed by 500 mJ/cm 2 . Spray development of this is 
carried out with a DMTG solution, the substrate concerned is further exposed by 3000 mJ/cm 2 with an 
ultrahigh pressure mercury lamp, and it is 1 hour and after that at 100 **. By carrying out heat-treatment 
(postbake) of 5 hours at 150 **, The resin insulating layer 2 with a thickness of 35 micrometers which has 
an opening (opening 6 for viahole formation) of 85 micrometerphi excellent in the dimensional accuracy 
equivalent to a photomask film between layers (twoHayer structure) was formed (refer to drawing 27). The 
tinning layer was selectively exposed to the opening used as a viahole. 

[0065](8) By immersing the substrate with which the opening was formed for 1 9 minutes at 70 ** in 
chromic acid of 800 g/l, and carrying out dissolution removal of the epoxy resin particle which exists in the 
surface of adhesives layer 2b of the resin insulating layer 2 between layers, The surface of the resin 
insulating layer 2 between the layers concerned was made into the split face (a depth of 3 micrometers), 
and after being immersed in the neutralized solution (made by SHIPUREI) after that, it washed in cold 
water (refer to drawing 28). The catalyst core was attached to the surface of the resin insulating layer 2 
between layers, and the internal surface of the opening 6 for viaholes by giving a palladium catalyst 
(product made from ATOTEKKU) to the surface of this substrate that carried out the surface roughening 
process. 

[0066](9) The substrate was immersed during the non-electrolytic copper plating bath of the following 
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presentations, and the non-electrolytic copper plating film 12 of thickness 0.6 mum was formed in the 
whole split face (refer to drawing 29). 
[Electroless plating liquid] 

EDTA 150 g/l copper sulfate 20 g/IHCHO 30 ml/INaOH 40 g/lalpha and alpha'-bipyridyl 80 mg/IPEG 0.1 g/l 
[Nonelectrolytic plating conditions] It is 70 ** in the degree of solution temperature, and is 30 minutes. 
[0067](10) Above (9) On the formed non-electrolytic copper plating film 12, the commercial photosensitive 
dry film was stuck, the mask was laid, the development was carried out by exposure and 0.8 % sodium 
carbonate by 100 mJ/cm 2 , and the 1 5-micrometer-thick pJating resist 3 was formed (refer to drawing 30). 
[0068](11) Subsequently, electrolytic copper plating was performed to the resist agenesis portion on 
condition of the following, and the 1 5-micrometer-thick electrolytic copper plating film 13 was formed 
(refer to drawing 31). 

«§m i8o g/i 

mm so g/i 

mmi (7bxy*>^/1>£*, #/t5->HGL) 
1 ml/1 

[Electrolysis plating conditions] 

Current density 1 A/dm 2 time 30-minute temperature room temperature[0069](12) After carrying out the 
strip of the plating resist 3 by KOH 5%, carry out the etching process of the electroless plating film 12 
under the plating resist 3 with the mixed liquor of sulfuric acid and hydrogen peroxide, and dissolution 
removal is carried out, The conductor circuit (a viahole is included) 5 with a thickness of 18 micrometers 
which consists of the non-electrolytic copper plating film 12 and the electrolytic copper plating film 13 was 
formed. It was immersed in 800 g/l of chromic acid for 3 minutes at 70 **, the 1 -2-micrometer etching 
process of the surface of the adhesives layer for nonelectrolytic plating. between the conductor circuits 
located in a conductor circuit agenesis portion was carried out, and the palladium catalyst which remains 
on the surface was removed (refer to drawing 32). 

[0070](13) About the substrate in which the conductor circuit 5 was formed, they are 8 g/l of copper 
sulfate, and nickel sulfate. 0.6 g/l, 15 g/l of citrate, 29 g/l of sodium hypophosphite, 31 g/l of boric acid, 
surface-active agent It was immersed in the electroless plating liquid of pH=9 which consists of 0.1 g/l, and 
the roughened layer 1 1 which consists of 3-micrometer-thick copper-nickel phosphorus was formed in the 
surface of this conductor circuit 5 (refer to drawing 33). It is Cu when the formed roughened layer 1 1 was 
analyzed by EPMA (X-ray fluorescence device) at this time. : 98~mol%, nickel : 1.5 mol%, P: It was 0.5-mol% 
of composition ratio. The Cu-Sn substitution reaction was performed on condition of Howe stannous- 
fluoride 0.1 mol/l, thiourea 1.0 mol/l, temperature [ of 50 ** ], and pH=1.2, and the 0.3~micrometer~thick 
Sn layer was provided in the surface of said roughened layer 1 1 (not shown about a Sn layer). 
[0071](14) Above (6) By repeating the process of - (13), the upper conductor circuit was formed further 
and the multilayer printed wiring board was obtained. However, Sn substitution was not performed (drawing 
34 - 39 references). 

[0072](15) Oligomer (molecular weight 4000) of the photosensitive grant which, on the other hand, acrylic- 
ized 50% of the epoxy group of 60% of the weight of the cresol novolaktype epoxy resin (made by Nippon 
Kayaku) dissolved in DMDG 46.67 g, 80% of the weight of the bisphenol A type epoxy resin (the product 
made from oil recovery shell.) in which methyl ethyl ketone was dissolved Epicoat 1001 15.0g and an 
imidazole hardening agent (made in Shikoku Chemicals.) the multivalent acrylic monomer (the Nippon 
Kayaku make.) which are 2E4 MZ-CN1.6 g and a photosensitive monomer R6043g — the same — 
multivalent acrylic monomer (the product made from the Kyoeisha chemicals, DPE6A) 1.5 g, Mix 0.71 g of 
dispersed system defoaming agents (the Sannopuko make, S-65), and further the benzophenone (made by 
Kanto Kagaku) as a photoinitiator to this mixture 2 g, It is at 25 ** about 0.2g, in addition viscosity in the 
Michler's ketone (made by Kanto Kagaku) as a photosensitizes The soldering resist composition adjusted 
to 2.0 Pa-s was obtained. Measurement of viscosity is a Brookfield viscometer (Tokyo Keiki and DVL-B 
type). In the case of 60 rpm, in the case of rotor No.4 and 6 rpm, it was based on rotor No.3. 
[0073](16) The above-mentioned soldering resist composition was applied to both sides of the multilayer 
interconnection board obtained above (14) by a thickness of 20 micrometers. Subsequently, after carrying 
out for 20 minutes at 70 ** and performing the drying process for 30 minutes at 70 **, the photomask film 
which is 5 mm in thickness by which the circle pattern (mask pattern) was drawn was stuck, it laid, and the 



http://www4.ipdl. inpitgojp/cgi-bin/tran^web„cgi„ejje?atw_u=http%3A%2F%2Fwww4.ipdl.inpit.go... 2008/01/28 



JP,2003-060342,A [DETAILED DESd^TION] 



10/10^— v 



DMTG development was exposed and carried out by the ultraviolet rays of 1000 mJ/cm.And further, at 80 
**, it heat-treated at 120 ** by 100 ** for 1 hour for 1 hour, and heat-treated on the conditions of 3 
hours by 150 ** for 1 hour, and the solder resist layer (opening diameter 200 micrometers) (20 
micrometers in thickness) 14 which carried out the opening of the solder pad portion (a viahole and its land 
part are included) was formed. 

[0074](1 7) Next, the substrate in which the solder resist layer 14 was formed is immersed in the 
electroless nickel plating liquid of pH=5 which consists of 30 g/l of nickel chloride, 10 g/l of sodium 
hypophosphite, and 10 g/l of sodium acid citrate for 20 minutes, The 5-micrometer-thick nickel plating 
layer 15 was formed in the opening. The substrate is immersed in the unelectrolyzed gold plating liquid 
which consists of 2 g/l of gold cyanide potassium, 75 g/l of ammonium chloride, 50 g/l of sodium acid 
citrate, and 10 g/l of sodium hypophosphite for 23 seconds on 93 ** conditions, The 0.03-micrometer- 
thick gold plating layer 16 was formed on the nickel plating layer 15. 

[0075](18) And by printing soldering paste to the opening of the solder resist layer 14, and carrying out a 
reflow to it at 200 **, the solder vamp (solder object) 17 was formed and the printed wired board which has 
the solder vamp 17 was manufactured (refer to drawing 40). 

[0076](Comparative example) (1) of Example 1, (2), (3), (4), (5), (6), (7), and (8) Dry film photoresist was 
laminated after processing and plating resist was formed exposure and by carrying out a development. 
Subsequently, (9) of Example 1 Plating resist was exfoliated like the process of (12) after operation, (13) of 
Example 1 was processed, and all the surfaces of the conductor circuit were roughened. After performing 
similarly formation of the resin insulating layer between layers, roughening treatment and formation of 
plating resist, and non-electrolytic copper plating processing and exfoliating plating resist, the printed wired 
board which has a solder vamp was manufactured by processing of (15) of Example 1, (16), (17), (18), and 
(19). .. 

[0077]About the printed wired board manufactured by the example and the comparative example, the IC 
chip was mounted, it carried out at -55 ** and 1000 times and 2000 heat cycle tests were carried out in 
15 minutes by 125 ** for ordinary temperature 10 minutes for 15 minutes. Experimental evaluation checked 
generating of the crack in the printed wired board after an examination with the scanning electron 
microscope. Peel strength was also measured. Peel strength followed JIS-C-6481. 
[0078] As a result, although the crack was not regarded as a comparative example and Examples 1-3, 
either, it was observed in the comparative example by 2000 times at about 1000 times. Peel strength was 
equivalent compared with the case where the conductor circuit is formed only with the electroless plating 
film, or the value a little higher than it was obtained. Thus, in this invention, the crack generated in the 
resin insulating layer between layers can be prevented, securing practical peel strength. 



;0079] 
[Table 1] 
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[0080] 

[Effect of the Invention]It is possible to prevent generating of the crack at the time of a thermo cycle, and 
to raise connection reliability, preventing the fall of peel strength according to this invention, as explained 
above. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a manufacturing process figure of the multilayer printed wiring board concerning an 
invention. 

[Drawing 2]I t is a manufacturing process figure of the multilayer printed wiring board concerning an 
invention. 

[Drawing 3] It is a manufacturing process figure of the multilayer printed wiring board concerning an 
invention. 

[Drawing 4] lt is a manufacturing process figure of the multilayer printed wiring board concerning an 
invention. 

[Drawing 5] It is a manufacturing process figure of the multilayer printed wiring board concerning an 
invention. 

[Drawing 6] It is a manufacturing process figure of the multilayer printed wiring board concerning an 
invention. 

[Drawing 7] It is a manufacturing process figure of the multilayer printed wiring board concerning an 
invention. 

[Drawing 8] It is a manufacturing process figure of the multilayer printed wiring board concerning an 
invention. 

[Drawing 9] It is a manufacturing process figure of the multilayer printed wiring board concerning an 
invention. 

[Drawing 10] It is a manufacturing process figure of the multilayer printed wiring board concerning an 
invention. 

[Drawing 11] It is a manufacturing process figure of the multilayer printed wiring board concerning an 
invention. 

[Drawing 12] It is a manufacturing process figure of the multilayer printed wiring board concerning an 
invention. 

[Drawing 13] It is a manufacturing process figure of the multilayer printed wiring board concerning an 
invention. 

[Drawing 14] It is a manufacturing process figure of the multilayer printed wiring board concerning an 
invention. 

[Drawing 1 5] It is a manufacturing process figure of the multilayer printed wiring board concerning an 
invention. 

[Drawing 16] It is a manufacturing process figure of the multilayer printed wiring board concerning an 
invention. 

[Drawing 17] It is a manufacturing process figure of the multilayer printed wiring board concerning an 
invention. 

[Drawing 18] It is a structure enlarged drawing of the multilayer printed wiring board concerning an 
invention. 

[Drawing 1 9] It is a structure enlarged drawing of the multilayer printed wiring board concerning an 
invention. 

[Drawing 20l lt is a triangular figure showing the presentation of the roughened layer of copper-nickel 
phosphorus. 

[ Drawing 21] It is a figure showing each manufacturing process of the multilayer printed wiring board 
concerning an invention. 

[Drawing 22] It is a figure showing each manufacturing process of the multilayer printed wiring board 
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[Drawing 30] It 
concerning an 
[Drawing 31] It 
concerning an 
[Drawing 32]I t 
concerning an 
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[Drawing 36] It 
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[Drawing 37] It 
concerning an 
[Drawing 38] It 
concerning an 
[Drawing 39] It 
concerning an 
[Drawing 40] It 



nvention. 

s a figure showing each manufacturing process of the multilayer printed wiring board 
nvention. 

s a figure showing each manufacturing process of the multilayer printed wiring board 
nvention. 

s a figure showing each manufacturing process of the multilayer printed wiring board 
nvention. 

s a figure showing each manufacturing process of the multilayer printed wiring board 
nvention. 

s a figure showing each manufacturing process of the multilayer printed wiring board 
nvention. 

s a figure showing each manufacturing process of the multilayer printed wiring board 
nvention. 

s a figure showing each manufacturing process of the multilayer printed wiring board 
nvention. 

s a figure showing each manufacturing process of the multilayer printed wiring board 
nvention. 

s a figure showing each manufacturing process of the multilayer printed wiring board 
nvention. 

s a figure showing each, manufacturing process of the multilayer printed wiring board 
nvention. 

s a figure showing each manufacturing process of the multilayer printed wiring board 
nvention. 

s a figure showing each manufacturing process of the multilayer printed wiring board 
nvention. 

s a figure showing each manufacturing process of the multilayer printed wiring board 
nvention. 

s a figure showing each manufacturing process of the multilayer printed wiring board 
nvention. 

s a figure showing each manufacturing process of the multilayer printed wiring board 
nvention. 

s a figure showing each manufacturing process of the multilayer printed wiring board 
nvention. 

s a figure showing each manufacturing process of the multilayer printed wiring board 
nvention. 

s a figure showing each manufacturing process of the multilayer printed wiring board 
nvention. 



concerning an 
[Description of Notations] 

1 Substrate 

2 The resin insulating layer between layers (adhesives layer for nonelectrolytic plating) 
2a insulating agent layer 

2b adhesives layer 

3 Plating resist 

4 Inner layer conductor circuit (inner layer copper pattern) 

5 Outer layer conductor circuit (outer layer copper pattern) 

6 The opening for viaholes 

7 Viahole (BVH) 

8 Copper foil 

9 Through hole 

10 Filling resin (resin filler) 

1 1 Roughened layer 

12 Non-electrolytic copper plating film 

13 Electrolytic copper plating film 

14 Solder resist layer 

15 Nickel plating layer 

16 Gold plating layer 

17 Solder vamp 
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[0 0 12] *»Wfcj8V^T. ^iHK*®©Wkl 
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f-^3£g©<6T3r8v^9, Sfclflfft-ot 

[0 0 1 si tfc, *maft«««fetsiiieMit>o« 
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[0 0 19] *»Ht?tt, »*@SS© / >4< t feffiffifc 

aibiis^sji-cva^ir^atLv, r©s&t*, 

ft, «ft:illi&fii|ffii:W)i»Si:©^*^Af-SHtT 
4C5fc©r-fe!), r©J:54«*fct5wi-c, 
BUMS t «J§lfil»l i ©#B5rRfi h LTff mMMfi 

fe5. 

[0 0 2 0] *%BJ-ett, ±!Bia^S«Sr«fi£t51Ffl 

a*u\ r©j»«»fto*ffl*t»i«:, sft^a^jx 
tc^fc 5 v » ttK^ nsmowmmm* # . aft 

Slfettffl^ t P^t!t^tbT4Sfc©^ftiix'foS 0 ®, 
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■»jfc-ct3a»e>T?i!>3. 
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10" 1 ~4. 1 X 10* mol/ 1 , 2. 2X 10"' ~ 4. 1 X 10~' n 
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©*H?tfffl+a«tt©ttft«ittttt^iSfcft5fc 

*©»KttJ:Bft^l^*.Tl|ft3l«'«WI*»*.T 
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[0 0 2 7] (4) fcfc, WktfcWfegf»Ji©*ffilC 

»*b*'u s*^*a^a^at5 (B7# 
.1) . jhSKtLTtt, yy&, aa. a*. 

(iivvtfyg^y *ffi^5wt*sa 
[0 0 2 8] (5) tt*ffll*Bfr&fcLfcElll£ 

*H*U\ ^©ip/itt^tLTtt/^^^AiU 50 




#11200 3-6034 2 
6 

[0029] (6) aaff©o$ia*ffl3itata 
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+5 (H8#l) . r©t#> Sl*ji?&o#8g©JI*-l4 
0.1~5/jm. <fc9M£ L<tt 0.5~3 Mmt-fS. o 

(H9*a) o *o*vi>*MMt*fcLm 

5JC7 7 a: y -/Uy #7 y?Ix!H*J/ 

«ji©7 * y h t 5 w-vmcm* & ttitaa. 
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[0 0 3 0] (7) fcfc, ftoS h^^lcmi? 
»o* tut, **BK» 46tfDV7*-A-t»)J 
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1) , NaCIO, (40g/l) , Na,P0, (6g/l) 5r^{b 
?S (Mftff) » NaOH (10g/ 1 ) 4 NaBH< (5 g/1) 

40g/K afil^S'^l' 0.1-6.0 g/1, ^iy®io 
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5. rr-e, HifeiPSi5©§iPSi4, K©SJ:9t> 
*t<t5rtas-e*. KSrst^ams-fr-ct j: 

■v\ l{-B5fBMB^©HRSl±s ^?K©ai!) 




(5) 

7 
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WiLf: (01 #,1) . ^®flKftj|£®*H68*ft 
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HIK4ffli3j:^;V~-*-/U9rttK'^7x/->'l/Fl 

US: (B3*H) „ 
[0 0 3 8] (2) MfBU) Oi831Sr»ifc*tEi*ftV^ 30 

*8-affi!Lt\ PdfttttfcfteU iOttifcfcffittfl: 
Lfcft, ttBS8 E /K Mfe-S^ 0.6g/K * 
=VR1Er/1. &iyy&7hy ?A29g/K *!7 
$31 g/1, ffffifiHKJ 0.1g/K pH=9i>fe35tS 
*t#»ot»fc-«>o**lfcU i§gft!H]S&4©*E 
fcCu-Ni-P-g-£©B:£ 2.5;im©&{t;Ill (Mfil) 
£#J$Lfc (H4#I) . 

[0 03 9] (3) DMDG (^if^Da-;^ 40 

*v«§ (P*fc!il £**2500) ®25%7^U^ft 
fe&70fifig|!, #!;i-r/i'7^7^V (PES) 301 
*SB, ^5^'/-^t3W (Hffl«§L j8fp£ :2E4M 
Z-CN) 4S*«S, «*tt*y-r— efe5*7D7^ 
^ScMx (7^n3ri^x^/v) y^jx ($ 
ffi£j&K, ffifi* : 7n = 7^*M325 ) lOfiftSf, * 

»t!S3Ji: lt©? 1 7— r Vy WMft$m o. 
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©¥*&£*& 5.5,im©t,©£35li:as. 0.5 M 
m©fc©t:5gJt£l!fcffi£ > Lfc^ NMP (//W/M 
5vi/£ny Ky) fc&flOUMSfeiS-g-U **7V*/< 

-»#»T?«i£l2Pa • s£HSU i^T3*P-/K- 

[ 0 0 4 0] (4) tt£(3) T»^jtttB5t«l»«*r. 
BU1SC2) ©&g£&x.fc£&©M®^ p-,l,=i-*£ 

fc (B5*M) . 

(S) m(i) ■e8aKBl2Sr»*UfcS«©PiBts * 
[0 0 4 1] (6) SftLfcSfc&DMTG (MJ=:f-U 

y/jj3-/vi? p if-;wx-7 1 ;v) ^Et?77v-m^t 
Srtl'iDv 381 t 100 M m <* ©/V 7*-A'4 

(^T3000nJ/cm ! T'SftU lOOtT 1 PtP^ ■£©& 15 
0°C-?5%fflKXl)m!mirZZ.k\ci:V, 7* hv* 

*50jim©g*3?Jl2 4r}gfifeLfc (B6#|g) . fcjs, 
^7*-/Vt!i5|BP 6 fctt % fiftlllSrtt^ftkff 

[0 04 2] (7) ME(5)(6)Tv^7*-/«fflHP 
6*r»*Lfc*K* % ^oAKt-2^Kia»t, g»*J 

&wtum<r>$m*m.u <pmm (->7u 

•YttK) fc»»L.Ta»fe*ftLfc (@7#RB.) . 

(8) WIE(7) T-ft®{t;Ma (fe«§5 M m) ^rfifofc 

5-i:lcJ;!9> 2ioiO'^7*-;vffilBP 6 

©^®tctt«gS:#4Lfc 0 
[0 043] (9) &,J(om<DBMMm^ * 
K^rit^LT, ffiffi±^t)?$3/:m©ita^toof 
«12Sr»J*Lfc (E8#I) . 

EDTA 150 g/1 

fitg^ 20 g/1 

HCHO 30ml/l 

N a OH 40 g/1 
o, a' -l^fU 'J/V 80 rag/1 

PEG 0.1 g/1 

»sfiife^>t*#) 7ot:©«ast?3o^ 

[0 0 4 4] (10)U|S(9) -e»J*Lfcfc*l!¥«»otR 
12±fcfii|g©g!3tttK7'f7-f/VAS:ii!5#tJ, 
IrftfiLT, 100nJ/cm ! T'S3t, 0.8 %^H7 h y t 

fc (@9#1) . 

[0045] (n)ov^ KT©*tt-e«SMi*o** 
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SSSS 180 g/1 

SSt^ffl 80 g/1 



1 ml/1 



ttffiSS 1 A/dm 1 

R#M 30# 



[0 046] (i2)»o*us?*h3«r5%KOH-efffll U wncSMWffiiufc. $ feic, soic-ci* 

i^iLfc^, ^rotootui?^ h3T©Mm^*o?-K ibj, locc-eium, i2ot:-e i b#ih, iso , ct?3^iffl 

&«#8fcotJgl2£«#£i!>o£&13;&»f, OO^m) y/UfT—U^ M (Jf*20/im) 

45JPSl8mn©*ft:EK (/<-(7*-^££tf) 5£ fc„ 

J&SLfc (0n#BD . [0 0 5 1] (i7)fct, y/i^-ui?* M«R8Lfc 
[0 04 7] (13)*ftE]|&5fcJBjfcLfc£fifr, flEttfi *Hb=?'7Vl'30g/ 1 , WDVitM)^ 

8 g/1, StB6=y^ 0.6g/l, ^yKl5g/ 10g/l, h U 7-MOg/ 1 frbKZ p H= 

K ZfcfEy Vgtfy 7A29g/l, *7&31g/l, 5©jS*fl=y**»o#ttfc20£M*a*LT, §gp*B 
#ffi*£tt#J 0.1g/l^bftSpH=9©fct$*of 20 fcj? S5^mO=^Mo|I^MLfc t 3 fcfc, 

ifcfcgSfU K«ft|H|g&5©*ffi|C^S3MmO«-= *©S®£, v'7Wb^*J»5'^2g/K ^t7V* 

y^/W-JJ V^fcafifblllSr^Lfc (@12# = 7A75g/l, *iy8t h y 7A50g/ 1 , &&y 

1) o ::©£#, ^j&Lfcfi{biii£EPMA (a*X vft-f h y <XM0g/ 1 a»6>45*itt!MM>o#«fc93 

ttftffifff) fMLfeiC5, Cu : 98mol%, Ni : 1. ^®4^-e23fMI«»l,T\ sjx^A-ftotlJttWS 

5mol%, P : 0.5mol%©gR$ifcSr*Lfc. 0. 03 M m©&fto#l&$fifcLfc. 

[0 0 4 8] (14) (4)~<12)©ISt:*D Strife* [0 0 5 2] (18)-tLT. y^-^Ho||p| 

i*&fc±l©gttia&&Jgj$LfcEI|g«£#fc t, ttA/fc'^-xh^PpgiJLT 200treD 7n—f5r 

(013~17#$) . &KJ:0tt^£*;'7 r tfMtU ftA/E^v:/**-*-* 

[0 0 4 9] (IS)-*, DMDGt*#S*fc60m*% /'J V hE»««r»fiL*:. 

©^l/'/-/W#9y^ffl=:**i/l»ljl (B*ftW0 30 [0 0 5 3] (£]ftfl2) *fr@K*S0ftfc*X7? 

©x#*->S50%£77 y/WkLfc«*tt#4o*9 =f v^fcj: Dffofcr fcgWHi, tBWIfcLTtt 

(^f*4000) fc 46.67 g , ^^n^^rhyfc A/^y7*Sr*-f 57*y V hffiiSUgfcSSliiLfc,, r©t 

(iWb^s/VSl, sf=-H001) 15.0g, ZB8&<0^ff>&$ML1t. 

frWtffl (EfflflS&K, fSi&£ : 2E4MZ-CN) 1.6 g, | [0054] (HJStSJ 3 ) 

#tt*/-*-"e*5#fl7*9A^/T- <H*fldi a. «ttffibo«i«3KHiajA««)nft 

ft, i8fp£:R604 ) 3 g, |B]C<#flB77 y/l^y v ©. ^U/-;^l7^Si«->tt)|g (B^itM 

- (**a{b*»» :DPE6A ) 1.5g, ftf&ffi & ^f*2500) ©25%7i> y Mb*&80wt%®*£"C 

(f-yy/^m : S-65) 0. 71 g Srjg-g- DMDGfc*tf£*fcttlMfcfr35Mfll» $7ft4*yv 

U $6fcr©iB^ftfc*tLT*BI*«Bi:L-C©-<V/ 40 - 0KE£j*8, 7p = ?**M315 ) 3. 15fift& ffl 

7^yy (RJR^^S) £2g, *i|^lJtLT©$t «M (fi/;7a8, S-65) 0.5 MSB, NMP£3. 

7-7 h> (HJUt#K) £0.2 gJq*.T. JttSSr25'C 6 M»*Wtti£Lfc. 

f 2.0Pa- stPSLfcy/U^-U^Ha^SrS ©. #!)i-?^7*y (PES) 12MSB* xtf 

fc 0 4*5, ftgiPJlSli, BSftfttt 0ICSffl#, DVL-B ^rv^JiS^ (=*Mfc*S«, # y 0?J*ft 

S) T* 60rpm©i§£l4a-*-No.4, 6rpm ©*J£-|±n g l.O|tm0t>©&7.2 SASH, ¥*&&&0. 5/« m©t> 

-^-No.3|Cj:ofc 0 ©*3.09MSB«:»£Lfc« 4 SfcfcNMP30M»fr 

[0 0 5 0] (16)ttB(l4)T?ff6ixtBKaiSt, y^ ©)DU ^-X^/UTUWJS^Lfc. 

y-Ui?^ ha^Sr20Mm©J¥ST'^Lfc. <3>. ■< $ ^y-;Ug!(bl (0H(b^, 2E4HZ-CN) 21 

T», 70*C-C20^|B % 7tfC-C30»WORiW!3I%ffofc ft$B, 3tiM?PJ (^<*-f*-«, ^;P7?=3r^7 1-9 
ft, 7*h-rX*7<r*'A*ttU lOOOmJ/cra ©^ 50 07 ) 2l*$, *i|^J (B*flsj8«, DETX-S) 0.2 
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mm, nmpi.5 mmm#&£Lit. ztit>m 

[0055] b. ja<oMmmmm.M<omm 
®. ^i/-/-;^*'7^ii* * i/m ( a mm 

ft, #^*2500) <D25%79 y ;Wkf!?:80wt%(DjggT* 

- C*:ffi£fi£ft, 7e=^XM315 ) 4lta. ffift 
#J (^V/T^iL S-65) 0.5 fillH!, NMPB.6 

©. #!J3c-r^;V7*y (PES) 1211SB, 

g 0.5 m m©t>© £14.49 Si;g|S N £ 
KNMP30m$!£®iPU tf-X$/vc«#S-a-L 
fc. 

®. ^ $ *V-/HiIfc£lJ (Hi<kj&ft. 2E4MZ-CN) 21 
£Hk #»&#J (f-/<3tf-f*-», 4****7 1-9 
07 ) 2fiftft, (B*fldBt, DETX-S) 0.2 

ftftffi, NMP1.5 l«J*riI#a6Lfc. rftib&S 
^lt, 2 MmttoM PMHg&M £«Jfct * Tifll© 

[oo5 6] c. m%%m\<Dm 

ft. ^i:310,YL983U) 100S#fS, *Il:'/7f*? 
yyy^J^n-r^y^Jtlfc^^ 1.6/im©Si 
Oi titftfa* (TK^f'^i, CRS 1101-CE. 

T\ &*'&•?©*# Sf4^j$1-5rtl^<^-v©Jf* 
(16jim) 6lTit5) 170m*SB, ^yv^f (t 
y;?afi, '<W-;l'S4) 1.5 Sl$S£3#n-;V 
MTiSiSLT, -t©^fe©ttS^23+llCT-45,000~ 
49,000cps KHSLfco 

©. >f 5 ^JA-A-Wtfl (ESflgfcft, 2E4MZ-CN) 6.5 

[0 0 5 7] d. yuyfSWoW 
(1) J?£ linm©^7^^#^->ftfIltfcttBT (fc**? 
KMJ75?y) Wlld^^SSfil©Wffitl8M 

m©«^ 8 h ^fix^m^mwmtiim 

ttfcLfc (H21#1) . 4T, r KP^ 

SLT*A— *-A-9£5f2j£U «$88&ttS 
tSevv^-y^Kixs'^^-tSrttJ:!), SSI 
©ftffifcrtl***-!' 4 £^j£Lfc„ 
[0 0 5 8] (2) foM®'<?->41SiiWx/i'-*-/i> 

fls$) t LT, NaOH (10g/l) , NaCIO, (40 g/ 
1) , N ai P0, (6g/l) , 'MybfetLX, NaOH (lOg 
/ 1 ) , NaBH, (6 g/ 1 ) Srffl^fclWIS-aKc*llC 

rtIS/^-y4*3i^yw-*-;V9©S®f- 
Sfcl ll£lSttfc (022») . 

[0059] o) ttffixaxyiofr. isofrieo-*' 
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VMi*;V~*-A-9l>ifc&8U 70*C, 20ft®T'%.&£ 
*s ffiiEFOffifcov^tHfilKLTttlB^WMlOSriStfl: 
Pft4Mfc5^tt*/l'-*-/l'9rtfc3&«U 70t, 20 

$m-M®mz#it ®23#i) . 

[0 0 6 0] (4) «fC(3) ©*Ei4:fc;ifca£K©fi-ffi 
#600 ©*/uHIW« (H*a{k^S) WlPfc* 

>v-*-,v 9ffl?y K&ffi WSIg&*8lio#& e, ft v » t 

10 fcBDIStKfcfcro^W&frfrofc. r©i^ft-5i© 

w»*sffi©^lil*©ffil-ov^T^ ) ^^w^Tofc <> 

Tf, 100 *CT 1 R$|Bk 120 "CT? 3 B#ra, 150tT? 1 B# 
Hl> l8ffC-C 7 B»M©J«ft«BltrfToT*]IS«SttlllOSr 
ftflSLfc (@24#fiS) . 

[0 0 6 1] r©£5fcLT N *A—*-;i'9$fc&a 
*Hfc»K*attdio©«l»*JJ;tfrtl»»lilK4±iB 

©aflsaiifcBSLTsepffitTOfcu ttii&xsi 

10 fc ftl«ffle]& 4 ©ffiffi LTftHfc 

t>, r©iftfcJ:!K *na&ttio©*3jfcAJIM'<* 
ftft©Tgjfitti55.6 "C, ft!Kugs&M&tt44.5xio* / 

[0 0 6 2] (5) W|B(4) ©&ST?gfflLfcrtJPIft!§] 
fe4*5itJ!X/U-*-A'9©7VK±ffifc»$ 2.5m m 
©Cu-Ni-P6£a»&ft5fiftl (MCil) llSr^A 
U ^?>tC. ^©a^lll©*®!^^ 0.3fim©Snl 
^rlSlltfc (@25#fia, fit, SnllCO^^■Clilll*Lft 
30 V0 . t©»jd»ftttttT©±5T*>5. IP*>> Sffi^r 

r©«at*Sttfl:Lfca, «««8g/u set 

= y^0.6g/l s ^xVKlBg/K iJcSy^St 
hy?A29g/K *!>H31g/K #ffiffitt»J0.1g 
/ 1 , pH=9i>S>45Sm»oot»tTfto#S:lt 
L, ffl*frlsISS4±ffi*i±'a!^^-*-^9©7>'K± 
BSia>i-Hi-P*A©ftflJ|ll«raMfcbfc. o^T*. * 

^ y yfcxXO. lmol/ 1 s f-^Sfl. Omol/ 1 , ?&g50 
40 *C, pH=1.2 ©*#-eCu-SngmS(S$^ ft^lll 
©*ffiHWS0.3 /im©SniSrKftfc (Snl(CO^^■Cli 
El*tftV^ . 

[0 0 6 3] (6) ttC(S) ©S«©i^®(C, B©1MW 
SiKttjn Ctt*1.5Pa- s) *a->vzi-tx-m 
L, *¥ttftT?20^|BS«L-C]6>f>. 60t-C30^roU:^ 

r©ftK«l2a©±fcA©ft«||Jt>otffl*«3B (*feS 
7 Pa - s) to-^a-^SrfflV^T»ftU *¥^T' 

50 Srtfv\ »fJH!2b*£jfcLfc (®26#1) . 



(8) 
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[0 0 6 4] (7) aula® -Qimm2&3:xmmM 

2b£J&£LfcS«©pSBI^ 85 n mwmmwMZii 

OOmJ/cn 1 -CSJtLv 100 "CT? 1 »$ISU *©$ 150*CT? 
5^ra©*DfiMS (#* Sri-5rtfcJ:!), 
7* h t ^ ^ 7 ;> A liffi S 1 5 Tt-fe»g|tSttfc85 m 

35(tmOllHlttrJi«|MI (2 Iff ft) 2t»*Lfc (B 10 
27#1) , /M'7#-A'i:fc3BBnK:H\ 

[006 5] (8) WP^Jg^SttfcSS*, 800g/l 
©* o A&K70t;tl9#fBjS» U INttffifeftJI 2 © 

^KlW«fIllfe^l2©*®*affi 
(l^jm) fcu *0fft, f»S8» (->/Wtt 
S3) taitLTa»S>*ftV*Lfc (H28*BB) . 

&Bffifeaifctt£K0&B£, '<9?9Attlt (7 b 
f^g) Stt4tari:fcJ:!K JimttffifeM2® 20 

[0 0 6 6] (9) »TOlBAOtllMflit>o« SflCg 

*l»2t:»j*Lfc (H29#J|g) . 

EDTA 150 g/1 

E&SB 20 g/1 

HCHO 30ml/l 

N a OH 40 g/1 30 

a, a' -tTf !J 80 mg/1 

PEG 0.1 g/1 

(ft«»«>o#*fr) 70 < C©«g-C30# 

[0 0 6 7] (10) ME (9) -TOALfcMflMfltootB 

£«ttLT. 100 bJ/cu -C»Jk 0.8 h 3 9 

A-CS«*Klb, Jf£l5tfm©fto£U-7;*. b 3%&tt 
fc OB3OM0 . 

[0068] (ii)ovvr, hiwuaw^icttTo 

*fr«MMB»o*tltU J¥£l5,im©m«?lg«>of 40 
Kl3Sr^Lfc (03l#B8) . 

180 g/1 
80 g/1 

1 ml/1 



1 A/dm 1 
30# 



50 
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[0 0 6 9] (12)*o#Ui?^ h3S:5%KOH-C«Jli 
Bfc£Lfct, £©*o£l^*t-3T©«§t$?»o#K 

fflHiU ttflMWo*raJ:*MM>-9&Bl3*b 
45W £l8/im©$$:|§]S& (/<-f7*-/USr^tf) 5£ 
®$Lfc. 70tT*800g/l ©?o.£,®?t£3#fW 

SltLT. 9M§IIM«AA^^tt«i-S«fl«lKn0 
««flf*otfflft*WloafflS:l~2Aim3:y^y^ 

(032#1) . 

[0 0 7 0] (13)*ffiaK5fr»dJLfcStt*. ttifcfl 
8g/l, msy^O^g/l, ^xyg?l5g/ 
1, WEU^BW-MJ^^g/l, *»*3lg/l, 

o.ig/ia»e>45pH=9©aHi»»o# 

ffitjfSU ^^@K5©SffitffS3Mm©ffl- = 

y4»e>45afl2lll«r»*Ufc (I233# 
J») . r©i#x MtLfcftftlUtEPMA (tbfcx 
$##rSt) T?#tJrLfc£r*>, Cu : 98mol%, Ni : 
1.5nol%, P: 0.5mol%©EjSitT*fcofc„ Sfefc, 
*!>7y{IS^X0.1aol/K f-^RJSl. Omol/ 1 , 
501C, pH-1.2 0*ttTfCu-Sn«ftRj6S:ff^, ffi!E 
&fclll©sffilCj#:£ 0.3<tm©Snl^ia:»tfc (Stilt 

[0 0 7 1] (14) 1MB (6)-(13)Oia«r«9iE+it 

iEHSSr#fc„ fiU SnWfcttfiffcifefrofc (034~39 

m) . 

[0 0 7 2] (IS)-*, DMDG|I^$-a:fc60Sft% 

■7- (#iPi;4000) Sr 46. 67 g , y f;nW h y 

GftflSfsA'K, x fa -HOOD 15.0g, W 5^/- 
/WH(t$J (EIHMM, 2E4MZ-CN) 1,6 g, 
T--efc5#i57^ y^y-v— (B*fl$£$!L R604 

) 3g, ^C<#ffi7^y;u*y-7- (#»tt(k* 

s, dpe6a ) i.5 g , ftmmm ww^m 

S-6S) 0.71gfrR£U 3&fc£©a#*fc*frLT# 
m^iUo^^x/y (HXfl£4Q £2g, 
#MSWfcLT©5fc5-irM' (HX^H) Sr 0.2 
giPxT, ^gSr25 < lCT* 2.0Pa- s^PStfcy^y- 

(S^l+S, DVL-BM) T* eOrpmWS^Iia-^-No. 
4, 6rpm ©a^«o-^-No.3(Ciofc 0 ' 
[0 0 7 3] (16)ffl||B04)?ftfcilfc$ffEit&££®Ff 

St, ±Ey/v^-w-v?^Ha^;^3:20/im©J?$r*l 
JJtV^-e. 70 t C-C20^Ffl, 70 ! CT-3O^ra©S;)i*!! ; 

L, lOOOmJ/cm' ©t^T'^^L, DMTG^^at 




(9) 
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fcc -tLTcS&fc, 801CT? 1 B#M. lOOtt? 1 1 
20 < CT?H$fS), 150^T3B#F b 1©£#TADI^1IU tt 
A,fc*/< y Kftft W 7 b * © 7 y K$#&£ 
t?) Sr^RLfc (King 200/tm) y^-ys'xM 
(W*20j»m) MHWLfc, 

[0 0 7 4] (17)ft|C, y^-!/-^l-lU«L 

= 5 ©*£!$?= y *7U&o t ^t20^ffiSSI LT, §ln 
W-j?£5Mm©-y77U©o%115£J&£Lfc« > £ 10 

t. to*fiSr. ->rytt* y *A2 g / i , *fc7 

y*~?A7Sg/l, ^iVSt HJ £A50g/K & 

1'j y&t v y -?Aiog/ 1 *>&&sftttff&&ot$ 

t93lC©*#"W»BiB»fl|LT, = y^r/H!>o#115± 
KJP $ 0. 03 /i m©&© o t S 16£ffM t fc. 
[0 0 7 5] (18)-tUT, y/V^-l^MHCHP 

«/<V^17*#t5^!l V M!l»«Sr»aLfc (04O# 
BR) . 20 
,[0 0 7 6] tfttfefl) StttfllOU). (2), (3), (4), 
(5), (6), (7), (8) ©MStv 7^/UA7* t- US? 

©of us;* h«tbfc„ ov^-e, jtitm©(9) * 

Itttfft. (i2)©iatlB#eL-C*oti/^htr«llt 

u »t«i©(i3)©«a«:ffv^#0»o^«aDt:a 
{But. se>fc, ■Rwmuuosi^ aflsjaai, » 

of us?* b©m ilhtflffl©o*^*ntR£.6 
U ©otu^hSr«KLfc^ jUMll ©(15),(1 

6), (17), (18), (19)©ia31K:i 9 , ttA,t£'<V?t:*ir 30 

57"y Ufc. 
[0077] jfc*«n?aa tfcT^y y hEUt 

tCO#, I Cf-y^HSU -55tT-15^ ft&lO 
125 t;T-155>T-1000111. *5i ^2000151© t- hiM" 

^/MWUrllttLfc. KRoffffitt, »f5t©7'yyh 

lensnio tt s 7 7 y * ©?§4££*§!®?-ir$it-e?t 

JIS-C-6481{C^ofc, 
[0 0 7 8] * ©£*, ? 5 7 7 t±, 1000H]SaT-H, 
Jttfcfl, SI*Wl~3ttSe)ft4*»otiJS, 2OOO0T 40 

BtyMKJMitS* 7 y 7 £RJtT'# 5©T'fcS. 
[0 0 7 9] 
[£l] 
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10000 


2000® 




fUSWl 


J£L 


mi 


L2kg/cni 




Ml 


mi 


1. Okg/cn 




mi 


mi 


1. Okg/cra 


ifcttW 


mi 


wo 


0. 9kg/cm 



[0 0 8 0] 

-^S©(£T5rKihLoo, t- MM" 7/HSfci3»t 

[0 1 ] »Mti>3i»5#iy !> y h£8£©ai&XSI9 
[02] 3m\ZfrfrZ>m-7y y hBlft&®»&X&B 
[0 3 ] y hEHK©aiitraB 

[04] »»Ci»i>5#i^9yhS««©«3iisa 

[05] %mu^z>m-7 x ) ybeaSfe©S5ixsB 

[06] *MK:a»*»5#J|ypyl-safttt©«J6igB 
[0 7] nwi^^#l7-yyM£^©K^iS0 

T'fo5„ 

[0 8] BHfca»i*5#S:/!iyhElMR©S3SlgB 

[09] asti^s^i^yvhBuaroaHsisBi 

T*fe5„ 

[0io] ^wc^5#l7 , y y na^s©^igig 
[0ii] S88fc:a>a»5#i7*y y fBB^s©iS3§ig 

0T-fc5„ 

[012] *WK*»i>5#i^!> y FE^S©S?iiIS 
0T*fo5o 

[013] *Mfc*»*»5#H^!>yM!»fi©»ilS 
0T'fc5. 

[0i4] ^itc^s#ji7 , y y hBMtts©imxs 

0T'fc5 o 

[015] ^Il*^5#l7"y y fEISlS©SitXg 
0T'$>5„ 

[016] 5s?uti>a>5#JB^y y MUM8©saxs 



(10) 
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[017] *Hti>A»5#*^9^hE»K©»iia 
0-Cfc*. 

[His] as»fcM>a#iyy y 

[@i9] smears**?!) v vmmfo<omm&± 

120] »-=y^-Py©ftftl«W|Bijl*«fH 

£0-c hi. 
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* is 3 4] awe****!? y y hE*«*>4Ktx 
[035] mtfrfriZM?)) > \>E&m<o£Wix 

[036] J5Wt*>*»5#*^iJ y l>EttK<0#fii&X 
[0 3 7] «fl&M»SM7!> * FE»fc©*SjiI 
[038] *Wfc4>a»5#I^P y hiHUfcO&ffiil 



12 1] 



022] *wfca»4»5#i^3 y hsm&a&a&x 

Sr^1-0T-S>5„ 

02 3] y hEftKaftK&X 
Sr*1-0-C&5. 

0 2 4] y hE««©*»6x 

Sr^-f-0-C&5. 

02 5] *WK^i>5#1^5 y h.£tft£04K&X 
£*1-0-efc3 o 



[039] sniaft4**j|7 y y hsa^«©«-M5Si 
[04 0] tSflfc*»!»»a#«yyyhE»K©««JSi 

1 s« 

2 IfflttJKttftl GMff»o«ffl««MI) 
2a feftffll 

2b 



026] sswfc^a^i^yv hs»s©*«3ii 20 3 feofwy'xh 



lr*t0-C-fc5„ 

02 7] »Mfca»i»5#l^5 y h£tt£®#gjgx 

02 8] *Wfca^5#I^!J>hiaMEO#«3Sl 
SSr*-r0T-fo5„ 

02 9] 3SMta>a»5#irjJ yhE«tR©4-ttftI 
glr*t0T?fe5, 

03 0] »Wfci»d»5#l^p y hia^SW^SS^X 
@**t0T?fe5o 

03 1] 38BKa»a»$#I79 y hiE^«©#MitI 30 13 ftftMftoftgl 

a$r^1-0T*fe5o 14 y/vy-U^H 

3 2] 38Wtd»^5^l7'!) y Ha^tg©=&§!l3Sl 1 5 =yfr*fto*I 

S^t0ffc5. 16 &i6o£i 

3 3] 38Wti»a»5#i^3yhE»Effl4»iI 17 ftA/fc^y? 
§£7jvt-0-?&5. * 



4 AlgftBB (rtJMP<*-y) 

5 fti«ftis]?& (mm^-y) 

6 /WT*-^fflHBP 

7 (BVH) 

8 

l o 35««}J| 

11 fiftl 

12 «S^*o#K 



[01] 



[02] 





IB21] [022] 
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[02 3] 




[024] 

10 L lj \ 



% X 10 A 11 10 * 



[02 5] 



[02 6] 

4 U 10 ? 11 f n 

» 2 




[H2 7] 




n *6 n io 




[03 1] 



[03 2] 



(14) 



1200 3-6 0 3 4 2 



[03 3] 



[034] 




V M 7 'MP ? ? y f v 








//////, 




//// 







—2 
—2 




11 5 4 7 11 
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